INTRODUCTION {#sec1-1}
============

In March 2009, the World Health Organization (WHO) declared A/H1N1 influenza pandemic. On 11 June 2009, the WHO declared a Level 6 (highest level) global pandemic and by12 November 2009, 7,487 people had died from the disease.\[[@ref1]\] In Israel, between April and October 2009, 4,607 patients were diagnosed and verified as having A/H1N1 influenza, 85 of whom were hospitalized in intensive care units. The first verified A/H1N1 flu death was reported on 25 July 2009 and by 5 November 2009, 40 deaths were reported, most in patients with a chronic disease.\[[@ref2]\]

Although a high percentage of healthcare workers feel an obligation to work during an influenza pandemic, barriers to working that may significantly reduce the health service workforce during a pandemic exist. These barriers lie along an ability/willingness continuum and absenteeism may be reduced by taking steps to prevent "barriers to willingness" from becoming perceived "barriers to ability."\[[@ref3]\]

To prepare for a pandemic response, the issues that may affect the decision not to attend work must be identified. Ensuring worker confidence in adequate personal protection may be more important than financial incentives.\[[@ref4]\] In one report, up to 16% of healthcare workers stated that they would not attend work during a pandemic flu regardless of its severity.\[[@ref5]\] A study in Germany reported that 28% of a sample of healthcare workers said that it would be professionally acceptable for healthcare workers to abandon their workplace during a pandemic to protect themselves and their families.\[[@ref6]\]

Barriers to attending work during a disaster include transportation problems and care responsibilities for children, elders, and pets. Barriers to willingness include fear and concern for family and self, and personal health problems, many of which are amenable to intervention.\[[@ref7]\]

Other parameters related to willingness to attend work during a pandemic flu are sense of security, professional commitment, perceived professional competence, and trust in employers.\[[@ref8]\] Another study found that willingness was related to provision of accommodations, information and guidance by employers,\[[@ref3]\] as well as the availability of appropriate personal protection equipment, and a comprehensive education and training plan.\[[@ref5][@ref9][@ref10]\]

The willingness of healthcare workers to risk their lives for a patient with a potentially fatal, communicable disease is a major concern, especially during a pandemic where the need for adequate staff is crucial and the public atmosphere might increase anxiety, fear, and unwillingness to work among healthcare workers. We are not aware of any report that evaluated the willingness of healthcare personnel to risk their lives for a patient during the peak of an A/H1N1 pandemic.

This study examined the relationship between the willingness of healthcare workers to risk their lives for a patient with A/H1N1 flu, and knowledge of the disease, trust in colleagues, workplace preparedness, and the effectiveness of disease prevention measures.

MATERIALS AND METHODS {#sec1-2}
=====================

Instrument and key measures {#sec2-1}
---------------------------

Based on a review of the literature, we hypothesized that knowledge and trust of healthcare workers were related to their willingness to risk their lives for a patient with a potentially fatal, communicable A/H1N1 flu. We selected and validated a questionnaire based on this model and prior research,\[[@ref11][@ref12]\] in order to assess the relationships between willingness, knowledge of safety measures of the disease, and trust in the healthcare system. The questionnaire was validated for content and structure. Inter-observer and intra-observer variabilities of each questionnaire item were very low and the internal consistency coefficient was 0.7-0.9. The questionnaire included open and multiple-choice questions and questions on a 5-point Likert scale where 5 was "very high" and 1 was "very low". The three knowledge questions were: What are the most important protective measures to prevent droplet infection? What are the most important protective measures to prevent contact infection? What is the first thing you should do when a patient presents with unusual symptoms that might be swine flu? A score of 0 was given for irrelevant questions, unknown answers, and missing data.

Population {#sec2-2}
----------

The study was conducted between 26 November 2009 and 10 December 2009. Healthcare workers in every department who were older than 18 years of age were asked to complete the questionnaire.

Data collection {#sec2-3}
---------------

The survey was conducted by healthcare workers with relevant academic education in health systems management and public health. The researchers were trained in providing informed consent and questionnaire administration. The study was approved by the institutional review board of Bar Ilan University. Questionnaire data were entered into an SPSS file and triple-checked to ensure accuracy.

Statistical analysis {#sec2-4}
--------------------

The relationships between the willingness of health care personnel to risk their lives for a patient with a potentially fatal infectious disease and knowledge/trust were analyzed. For data analysis, "willingness to risk life" was categorized as very high/high, moderate, and low/very low. Participants who graded their willingness to treat the patient as 'very high or high' were considered to be "willing to risk his or her life." Differences between groups were analyzed using the chi-square test for fit independence. Correlations between trust and willingness were also evaluated with the Pearson\'s correlation. A *P* \<0.05 was considered significant.

RESULTS {#sec1-3}
=======

The research took place in 21 of the 24 hospitals in Israel (3 were not included because they did not agree to participate within the required timeframe). Questionnaires took 8 to 12 min to complete. A total of 1147 questionnaires were completed by healthcare personnel including 16% physicians, 39% nurses, 25% paramedical staff, 13% administrative staff, and 8% other professions. The refusal rate was less than 5%. The mean age of the population (± standard deviation) was 41± 11 years, 68% were female, 72% married, and 69% had child care responsibilities for a mean of 1.5± 1.4 children each. Participants had an average of 17± 3 years of education and 16± 11 years of professional experience \[[Table 1](#T1){ref-type="table"}\].

###### 

Results of 1147 questionnaires completed by healthcare personnel

![](JETS-4-184-g001)

Adequate workplace preparedness, as well as trust and confidence in colleagues' competence and knowledge, was significantly related to willingness to risk one\'s life for a patient with A/H1N1 flu (χ^2^(2)=317.218; *P*\<0.001). 92% of healthcare workers who trusted their colleagues were willing to risk their lives for a patient during A/H1N1 pandemic compared with 39% of HCW who did not \[[Figure 1](#F1){ref-type="fig"}\]. Using a Pearson correlation analysis, it was demonstrated the trust was highly correlated with willingness to risk one\'s life for a patient (r(958)=0.695; *P*\<0.001) \[[Table 2](#T2){ref-type="table"}\].

![Frequency differences according to the extent of trust in workplace preparedness, trust in safety measures, and trust in colleagues between health care workers reporting high/very high willingness to treat patients suffering from an infectious lethal disease](JETS-4-184-g002){#F1}

###### 

Variations in willingness to risk one\'s life for a patient with contagious and fatal A/H1N1 flu

![](JETS-4-184-g003)

Health care workers who were more knowledgeable about safety measures against A/H1N1 flu were more willing to risk their lives compared to those with less knowledge (2(6)=65.823; *P*\<0.001). 85% of healthcare workers who answered all three knowledge questions correctly were willing to risk their lives for a patient compared to 60% of those who answered all three questions incorrectly.

Fewer women (74%) were willing to risk their lives for a patient compared to 82% of men (χ^2^(2)=8.004; *P*\<0.05). We found that 82% of workers ages 45-54 years willing to risk their lives compared to 64% of younger healthcare workers (ages 18-24) (χ^2^ (2)=8.004; *P*\<0.05).

Willingness was also related to level of education; 88% of those with an MD or PhD degree were willing to risk their lives for a patient compared to 60% of those with a high school education (χ^2^(4)=50.120; *P*\<0.001). In parallel, 91% of physicians were willing to risk their lives compared with 57% of administrative personnel (χ^2^(8)=93.032; *P*\<0.001). There was no relationship between marital status and willingness to risk one\'s life for a patient.

DISCUSSION {#sec1-4}
==========

This study demonstrated that the level of trust healthcare workers had (in colleagues, in workplace preparedness and in safety measures) was directly related to their willingness to risk their lives for a patient with a potentially fatal, communicable A/H1N1 flu during the A/H1N1 pandemic in Israel. Our results are supported by a previous study that demonstrated that investing resources in increasing the personal safety of health care workers significantly increased their willingness to attend work during pandemic avian flu.\[[@ref4]\] The level of trust the workers felt in their employers' ability to protect them against infection had the highest correlation with willingness to attend work.\[[@ref4]\] Another study showed that the frequency and credibility of information that employers provided healthcare workers was important during a disaster.\[[@ref8]\]

The results of our study concerning the relationship between trust in colleagues and willingness of healthcare workers to risk their lives are supported by the basic military maxim of "one for all and all for one" which implies that soldiers are willing to risk their lives because they know that their friends will do it for them. The idea of applying this concept to healthcare workers is novel. The striking correlation between the level of trust in colleagues and the willingness of healthcare workers to risk their lives for a patient suggests that healthcare managers might apply methods from military preparedness to healthcare disaster preparedness training.

Our findings that knowledge about personal protection is related to the willingness to risk one\'s life is supported by previous studies that demonstrated that the willingness to treat a patient in nonconventional emergency scenarios is related to knowledge and perceived coping ability.\[[@ref8][@ref13][@ref14]\] Similarly, implementing an educational program was found to improve the willingness of Nigerian physiotherapists to care for patients with AIDS.\[[@ref15]\]

The process of education of the Israeli health care system included the five elements of the pyramid of preparedness including doctrine/regulations, structure/organization, personnel, infrastructure/equipment, and education and drills. A comprehensive process of educating health care workers included distribution of documents of official regulations, lectures, seminars, and conferences concerning all aspects of the pandemic.

This study also demonstrated significant relationships between demographics and the willingness to risk one\'s life for a patient. These results support previous studies where those of female gender and younger age were less willing to attend work in the case of pandemic avian flu.\[[@ref3]\]

The Israeli health care system is prepared to support the families of the health care workers during emergency and disaster. In previous events such as the Second Lebanon War, kinder gardens were opened in the hospitals in order to enable health care personnel to attend work without worrying for their families. Personal protection equipment was supplied to health care workers in order to improve their perceived safety and transportation was provided to them in order to enable their attendance in their shifts in spite of the impairment in public transportation that occurred during the Second Lebanon War. This system of support might explain the high willingness found among the health care workers in Israel to risk their lives for a patient.

We found that administrative staff was less willing than direct healthcare workers to risk their lives for a patient. Another study reported that physicians were significantly more willing to attend work during an avian flu pandemic than were nursing and administrative personnel.\[[@ref4]\] We found a greater willingness to risk one\'s life among all sectors than that reported by Irvin *et al*,. The difference might be attributed to the fact we conducted our study during the peak of the A/H1N1 outbreak, whereas the study by Irvin *et al*. was conducted before the avian flu pandemic occurred, suggesting that fear of the unknown may have been stronger than fear of the known. Another possible explanation for this finding is that while faced with terrorist attacks, Israeli healthcare workers have been trained to work in spite of personal risks. The fact that administrative personnel are less willing than direct care personnel to attend work provides important information for healthcare managers who will need to focus on this population in future preparedness programs.

We also found that experienced personnel are more willing to risk their lives for a patient than those with less experience, perhaps because experienced personnel are better trained and more knowledgeable in disaster response and therefore have a better understanding of the perceived risks.

This study has several limitations. We used a convenience sample that included only healthcare workers who were at work the day the questionnaire was distributed. This might bias the results because health care workers who did not attend work during the peak of the pandemic were not surveyed. However, the percentage of those not at work at this time was very low and the sample was large.

This study provides a comprehensive evaluation of the willingness of healthcare workers to risk their lives for a patient with a potentially fatal, communicable disease. These results might provide tools that will enable healthcare managers to predict the extent of willingness of personnel to attend work and to prepare backup where the probability of system failure is high. Healthcare managers must also focus their efforts on enhancing knowledge, and building trust among their staff, confidence in workplace preparedness and safety measures to increase their willingness to risk their lives, if necessary, during the next pandemic flu or other disaster. Special emphasis should be placed on younger, less experienced workers and those who are not directly involved in patient care.

CONCLUSIONS {#sec1-5}
===========

We conclude that the willingness of healthcare workers to risk their lives for a patient is higher among those who trust their colleagues and have confidence in workplace preparedness and the effectiveness of safety measures. Willingness to risk one\'s life is also higher in healthcare workers who were more knowledgeable concerning personal protection, who were relatively older and more experienced. This method of assessment is recommended worldwide, in order to improve evidence-based decision making of health policy makers and disaster preparedness.
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